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(57) ABSTRACT

A transmission output restricting method and apparatus of a
portable terminal includes a radio frequency (RF) unit to
detect a transmission power reflected based on a degree of
mismatching of an antenna when a transmission power is
emitted via the antenna, and to measure a transmission power
increased due to the reflected transmission power caused by a
human contact to the antenna, and a controller to control an
output of the transmission power by restricting the output of
the transmission power when the transmission power mea-
sured by the RF unit is greater than or equal to a predeter-
mined value.

10 Claims, 1 Drawing Sheet
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1
DEVICE AND METHOD FOR RESTRICTING
TRANSMISSION OUTPUT IN A PORTABLE
TERMINAL

CLAIM OF PRIORITY

This application claims the priority under 35 U.S.C. §119
(a) of an application entitled “Device And Method For
Restricting Transmission Output In Potable Terminal” filed in
the Korean Intellectual Property Office on Jul. 13, 2011 and
assigned Serial No. 10-2011-0069652, the contents of which
are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to restricting a transmission
output of a portable terminal, and more particularly, to a
transmission output restricting scheme to restrict a transmis-
sion output only through detection by an antenna when the
antenna is in contact with a human body.

2. Description of the Related Art

When an antenna of a portable terminal is in contact with a
human body, a transmission output may be restricted so as to
minimize an adverse health effect on the human body.

As a scheme of restricting the transmission output, a sepa-
rate touch sensor is included adjacent to the antenna to deter-
mine whether the antenna is in contact with the human body
is determined.

However, to include the separate touch sensor adjacent to
the antenna, a separate touch sensor-dedicated antenna and a
circuit for the antenna are required. Further, as the touch
sensor-dedicated antenna is contained to be close to a main
antenna, performance may be deteriorated. Conversely, if the
touch sensor-dedicated antenna is contained to be distant
from the main antenna, a scope and a range where a touch
sensor function covers may be limited.

SUMMARY OF THE INVENTION

Accordingly, an aspect of the present invention is to solve
the above-mentioned problems occurring in the prior art, and
to provide a transmission output restricting method and appa-
ratus of a portable terminal, which restricts a transmission
output only through detection by an antenna when the
antenna is in contact with a human body.

In accordance with an aspect of the present invention, a
transmission output restricting apparatus of a portable termi-
nal includes a radio frequency (RF) unit to detect a transmis-
sion power reflected based on a degree of mismatching of an
antenna when a transmission power is emitted via the
antenna, and to measure a transmission power increased due
to the reflected transmission power, and a controller to control
an output of the transmission power by restricting the trans-
mission power when the transmission power measured by the
RF unit is greater than or equal to a predetermined value.

In accordance with another aspect of the present invention,
atransmission output restricting method for a portable termi-
nal includes a transmission power based on a reflected trans-
mission power when the transmission power is emitted via the
antenna and the reflected transmission power is detected, the
reflected transmission power being reflected based on a
degree of mismatching of an antenna, and restricting the
transmission power when the increased transmission power is
greater than or equal to a predetermined value, and outputting
the restricted transmission power.
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2

Exemplary embodiments may provide a transmission out-
put restricting method and apparatus of a portable terminal,
which may detect a contact between an antenna and a human
body only through detection by the antenna of the portable
terminal, so as to restrict a transmission power.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of the
present invention will be more apparent from the following
detailed description taken in conjunction with the accompa-
nying drawings, in which:

FIG. 1 is a diagram illustrating a configuration of a trans-
mission output restricting apparatus of a portable terminal
according to an exemplary embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF EMBODIMENTS

Hereinafter, exemplary embodiments of the present inven-
tion will be described with reference to the accompanying
drawings. In the following description, the same elements
will be designated by the same reference numerals although
they are shown in different drawings.

FIG. 1 illustrates a configuration of a transmission output
restricting apparatus of a portable terminal according to an
exemplary embodiment of the present invention.

It should be noted that the teachings of the present inven-
tion described herein used with an exemplary portable mobile
terminal. However, one of ordinary skill in the art will recog-
nize that the embodiments of the present invention may also
be utilized with other digital equipment, such as a PDA, atab,
a hand-held notebook computer, or any duplex system
capable of communicating voice and data.

Referring to FIG. 1, a radio frequency (RF) unit 100 may
perform a radio communication function of the portable ter-
minal. The RF unit 100 may include an RF transmitter to
perform up-conversion and amplification of a frequency of a
transmitted signal, an RF receiver to perform low noise
amplification of a received signal and low-conversion of a
frequency, and the like. The RF 100 further includes a con-
troller 200 and an antenna 300.

The RF unit 100 may include a power measuring unit 110,
a pulse amplitude modulator (PAM) 111, a circulator 112, a
duplexer 113, and a power detector 114.

In operation, the power measuring unit 110 may measure a
transmission power and a reception power, and may transmit
a measured value of the respective power to a controller 200.

The PAM 111 may amplify a received transmission power,
and may transmit the amplified transmission power to the
circulator 112.

The circulator 112 may transmit, to the duplexer 113, the
received transmission power that is amplified by the PAM
111. The circulator 112 may transmit, to the power detector
114, a reflected transmission power that flows backward from
the duplexer 113. The circulator 112 may prevent the reflected
transmission power from being transferred to the PAM 111,
and may send the reflected transmission power to a ground
and thus, the circulator 112 may be utilized for preventing a
loss of the PAM 111.

The duplexer 113 may emit the transmission power
received from the circulator 112 via an antenna 300, and may
transmit the reflected transmission power received from the
antenna 300 to the circulator 112. Also, the duplexer 113 may
transmit, to the power measuring unit 110, a reception power
received from the antenna 300.
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The power detector 114 may detect the reflected transmis-
sion power received from the circulator 112, and may trans-
mit the reflected transmission power to the power measuring
unit 110.

The controller 200 may control a general operation of the
portable terminal.

The controller 200 may receive a measured value associ-
ated with the transmission power from the power measuring
unit 110 of the RF unit 100, and the controller 200 may restrict
an output of the transmission power when the measured value
is greater than or equal to a predetermined value. That is, the
controller 200 compares the transmission power measured in
the RF unit with a predetermined value of a standard value for
detecting that the antenna is in contact with a human body,
and if the transmission power measured in the RF unit is
higher than the predetermined value, the controller 200
restricts the transmission power to have lower value than the
predetermined value. In the embodiment, the power measur-
ing unit performs measuring the transmission/reception
power and transmitting the measured value to the control unit,
and the control unit performs comparing the transmission
power received from the power measuring unit with the pre-
determined value and outputting the maintained or restricted
transmission power according to the comparison result.

Also, when the measured value is less than the predeter-
mined value, the controller 200 may maintain the output of
the transmission power.

The antenna 300 may be designed so that matching of the
antenna 300 occurs under a free space condition, and the
antenna 300 has a maximum efficiency. Accordingly, when a
human body is close or in contact with the antenna 300,
mismatching may occur and thus, the efficiency may be dete-
riorated. Power may be reflected to the RF unit 100 based on
a degree of mismatching, and the reflected power may flow
backward to the RF unit 100 and thus, the power of the RF unit
100 may be increased.

Referring to an operation of restricting a transmission out-
put in the transmission output restricting apparatus of the
portable terminal, a transmission power may be amplified by
the PAM 111, and the amplified power may be transmitted
through the circulator 112 and the duplexer 113, and may be
emitted via the antenna 300.

In this example, when a human body is close to the antenna
300, mismatching of'the antenna 300 may occur and thus, the
efficiency may be deteriorated and the transmission power is
reflected to the RF unit 100 based on a degree of mismatching.

The transmission power reflected based on the degree of
mismatching may be transmitted, to the power detector 114,
through the duplexer 113 and the circulator 112. The power
detector 114 may detect the reflected transmission power, and
may transmit the reflected transmission power to the power
measuring unit 110.

The power measuring unit 110 may measure a transmission
power increased due to the reflected transmission power, and
may transmit a measured value to the controller 200.

The controller 200 may maintain an output of the transmis-
sion power when the measured value received from the power
measuring unit 110 is less than a predetermined value, and
may restrict the output of the transmission power when the
measured value received from the power measuring unit 110
is greater than or equal to the predetermined value.

As described in the foregoing, a transmission power may
be reflected based on a degree of mismatching when a human
body is close to an antenna. In this example, when a value of
atransmission power increased due to the reflected transmis-
sion power is greater than or equal to a predetermined value,
the transmission output restricting apparatus of the portable
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terminal may detect that the human body is close to the
antenna, and may restrict an output of the transmission power
s0 as to minimize an adverse health effect on the human body.

The above-described methods according to the present
invention can be implemented in hardware, firmware or as
software or computer code that can be stored in a recording
medium such as a CD ROM, an RAM, a floppy disk, a hard
disk, or a magneto-optical disk or computer code downloaded
over a network originally stored on a remote recording
medium or a non-transitory machine readable medium and to
be stored on a local recording medium, so that the methods
described herein can be rendered in such software that is
stored on the recording medium using a general purpose
computer, or a special processor or in programmable or dedi-
cated hardware, such as an ASIC or FPGA. As would be
understood in the art, the computer, the processor, micropro-
cessor controller or the programmable hardware include
memory components, e.g., RAM, ROM, Flash, etc. that may
store or receive software or computer code that when
accessed and executed by the computer, processor or hard-
ware implement the processing methods described herein. In
addition, it would be recognized that when a general purpose
computer accesses code for implementing the processing
shown herein, the execution of the code transforms the gen-
eral purpose computer into a special purpose computer for
executing the processing shown herein.

While the invention has been shown and described with
reference to certain exemplary embodiments thereof, it will
be understood by those skilled in the art that various changes
in form and details may be made therein without departing
from the spirit and scope of the invention as defined by the
appended claims.

What is claimed is:

1. An apparatus for restricting a transmission output of a
portable terminal, comprising:

a radio frequency (RF) unit to detect a transmission power
reflected based on a degree of mismatching of an
antenna and to measure a transmission power including
the reflected transmission power; and

a controller to restrict the transmission power to have lower
value than a predetermined value when the transmission
power including the reflected transmission power mea-
sured by the RF unit is greater than or equal to the
predetermined value,

wherein detecting the reflected transmission power,
executing the transmission output at the restricted trans-
mission power, and executing a normal operation of the
transmission output are performed by the same antenna,

wherein the RF unit comprises: a circulator to transmit the
reflected transmission power, a power detector to detect
the reflected transmission power from the circulator, and
a power measuring unit to measure the transmission
power including the reflected transmission power
received from the power detector, and

wherein the circulator is disposed between a duplexer and
apulse amplitude modulator (PAM), so as to prevent the
reflected transmission power received through the
duplexer from being transmitted back to the PAM.

2. The apparatus of claim 1, wherein the mismatching

occurs when an object is close or in contact with the antenna.

3. The apparatus of claim 1, wherein the controller main-
tains the output of the transmission power to be maintained
when the transmission power including the reflected trans-
mission power measured by the power detector is less than or
equal to the predetermined value.

4. A method of restricting a transmission output of a por-
table terminal, the method comprising:
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detecting a transmission power reflected based on a degree
of mismatching of an antenna;

detecting an transmission power including the reflected
transmission power; and

restricting the transmission power to have lower value than
a predetermined value when the transmission power
including the reflected transmission power is greater
than or equal to the predetermined value,

wherein detecting the reflected transmission power,
executing the transmission output at the restricted trans-
mission power, and executing a normal operation of the
transmission output are performed by the same antenna,

wherein the portable terminal further comprises a RF unit
including: a circulator to transmit the reflected transmis-
sion power, a power detector to detect the reflected trans-
mission power from the circulator, and a power measur-
ing unit to measure the transmission power including the
reflected transmission power received from the power
detector, and

wherein the circulator is disposed between a duplexer and
apulse amplitude modulator (PAM), so as to prevent the
reflected transmission power received through the
duplexer from being transmitted back to the PAM.

5. The method of claim 4, wherein and the mismatching

occurs when an object is close or in contact with the antenna.

6. The method of claim 4, further comprising:

maintaining an output of the transmission power when the
transmission power including the reflected transmission
power is less than the predetermined value.

7. A portable terminal having an antenna, comprising:

aradio frequency (RF) unit to detect a transmission power
reflected based on a degree of mismatching of the
antenna and to measure an transmission power including
the reflected transmission power; and
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a controller to restrict an output of the transmission power
when the transmission power including the reflected
transmission power measured by the RF unit is greater
than or equal to a predetermined value,

wherein detecting the reflected transmission power,
executing the output at the restricted transmission
power, and executing a normal operation of the trans-
mission output are performed by the same antenna,

wherein the RF unit comprises: a circulator to transmit the
reflected transmission power, a power detector to detect
the reflected transmission power from the circulator, and
a power measuring unit to measure the transmission
power including the reflected transmission power
received from the power detector, and

wherein the circulator is disposed between a duplexer and
apulse amplitude modulator (PAM), so as to prevent the
reflected transmission power received through the
duplexer from being transmitted back to the PAM.

8. The portable terminal of claim 7, wherein the controller
restricts the output of the transmission output by a predeter-
mined amount when the transmission power including the
reflected transmission power measured by the RF unit is
greater than or equal to the predetermined value.

9. The portable terminal of claim 7, wherein the mismatch-
ing occurs when an object is close or in contact with the
antenna.

10. The portable terminal of claim 7, wherein the controller
controls the output of the transmission power to be main-
tained when the transmission power including the reflected
transmission power measured by the power detector is less
than or equal to the predetermined value.
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